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hearts was used to evaluate the effects of Epi injection and exercise on PSer1177-eNOS, 
and a second set was submitted to ischemia (30 min) reperfusion (120 min) protocol 
on an isolated Langendorff heart apparatus. eNOS phosphorylation and dimerization 
were evaluated at 10 min of reperfusion.
Results and discussion: Epi injection and exercise both increased PSer1177-eNOS 
and reduced infarct size. Interestingly, although during early reperfusion exercise-
induced cardioprotection was associated with reduced eNOS phosphorylation 
and coupling, cardioprotection resulting from Epi injection was associated with 
increased level of PSer1177-eNOS at 10 min of reperfusion, and had no effect on 
eNOS coupling. These results show then that despite pharmacological increase of 
eNOS phosphorylation, by a single injection of Epi, reduced heart vulnerability to 
ischemia-reperfusion, mechanisms involved in such cardioprotection differ from 
those observed in the exercised heart. 
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Prolonged strenuous exercise (PSE), such as marathon, is associated with heart 
diastolic dysfunction, which appears to be largely independent of left ventricular 
fi lling. At the myocyte level, eNOS is known as a key regulator of cardiac relaxation 
in part by modulating the myofi lament calcium sensitivity by a GMPc-PKG pathway. 
Because eNOS is also known as a redox sensitive target, we hypothesized that oxidative 
stress resulting from PSE alters eNOS functional state, which participates to diastolic 
dysfunction. Wistar rats performed PSE (3 hours; 65% of maximal aerobic velocity), 
in association or not with an antioxidant treatment (N-acetylcysteine, 50 mg.kg-1, i.p.). 
Cardiac function was evaluated in vivo by echocardiography, and ex vivo in isolated 
heart. Calcium handling and myofi laments calcium sensitivity were evaluated on 
isolated intact cardiomyocytes. eNOS expression, phosphorylation and dimerization, 
TnI expression and phosphorylation were evaluated after exercise by western blot. 
Although no effect of PSE was observed on systolic function, such strenuous exercise 
was associated with severe diastolic dysfunction, in vivo and ex vivo. This cardiac 
dysfunction was associated with eNOS uncoupling. Despite such alteration of the 
eNOS-NO pathway, no modifi cation of myofi lament calcium sensitivity, measured 
on intact isolated cardiomyocytes, and of TnI phosphorylation were reported in PSE 
rat hearts. It is then of interest that altered calcium reuptake kinetics was observed 
in cardiomyocytes of PSE rats. Finally, alteration of cardiac relaxation as well as 
eNOS uncoupling was totally prevented by the antioxidant treatment. To conclude, 
these results clearly shown that PSE-induced oxidative stress is responsible for such 
diastolic dysfunction, and that calcium handling rather than myofi lament calcium 
sensitivity was involved in this phenomenon. The potential and maybe central role 
of eNOS uncoupling remains to be investigated. 
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Purpose: Endothelial function is altered in patients with heart failure. Prior studies 
have demonstrated the ability of exercise training to improve survival and functional 
capacity in those patients but its impact on coronary endothelial function is unknown. 
We conducted a prospective study to assess the effect of cardiac rehabilitation on 
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Aim: Several population-based studies report that regular physical activity 
prevents cardiovascular diseases through benefi cial effects on risks factors and cardiac 
adaptation. Paradoxically, and based on the current literature in the athletic community, 
it is recognized that hypertrophy is one of the main cause of sudden cardiac death, 
and atrial fi brillation is the most common arrhythmia. Those individuals are involved 
in intense short-term training and long-term sports participation compared to general 
population. In this study, we used an animal model (Trpm4-/- mice) with cardiac eccentric 
hypertrophy, associated to conduction disorders, to investigate whether endurance 
training is either a benefi t or a risk when compared to WT mice. 
Methods: WT and Trpm4-/- mice were assigned to sedentary or trained group. 
Trained group ran 5 days/wk for 4 weeks at 70% of the maximal aerobic speed. 
Echocardiograms and telemetric electrocardiograms (ECGs) were performed. 
Results: Echocardiograms showed that WT mice developed all expected cardiac 
adaptations after endurance training such as eccentric hypertrophy, and increased 
shortening fraction, ejection fraction and cardiac output. With training, the WT cardiac 
phenotype was similar to that of the Trpm4-/- with eccentric hypertrophy. However, 
training did not much modify the Trpm4-/- phenotype of the mice that displayed only 
additional left ventricular posterior wall thickness. 
Before training, ECGs showed that 50% of WT mice had AVB type 3, sinus 
pauses and/or non-conducted P waves while such disturbances were not observed in the 
trained group. On the other hand, while sedentary Trpm4-/- mice displayed ventricular 
and atrial extra-systoles, training decreased their occurrence. 
Conclusion: Endurance training induced cardiac adaptations that seem to be 
benefi cial for both WT and Trpm4-/- mice despite basal morphological and electrical 
differences.
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Introduction: Endothelial nitric oxide synthase (eNOS) is recognized as a key 
target to modulate heart sensitivity to ischemia-reperfusion. Recently, it has been 
proposed that catecholamine-dependent increase of eNOS phosphorylation at Ser1177 
(PSer1177-eNOS) by exercise is a main trigger of exercise-induced cardioprotection. The 
aim of this work was then to evaluate whether exercise-induced cardioprotection could 
be mimicked by a pharmacological stimulation of eNOS phosphorylation.
Method: Rats were rando mLy assigned to sedentary (Sed) or chronic exercised 
(Ex) group, or received a bolus injection of epinephrine (Epi; 10 μg/kg, i.v.) to simulate 
exercise-induced catecholaminergic-dependent increase of PSer1177-eNOS. A fi rst set of 
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coronary endothelial function using (15) O-water positron emission tomography (PET) 
in patients with nonischemic heart failure.
Methods: Myocardial blood fl ow (MBF) was measured before and after cardiac 
rehabilitation, at rest and during cold pressor test (CPT) using dynamic (15) O-water 
PET in 16 patients with idiopathic dilated cardiomyopathy (52±12 years; left ventricular 
ejection fraction (LVEF): 29±7%). Patients with coronary risk factors that potentially 
impair endothelial function were excluded. The fl ow response to CPT was evaluated 
using percent increase in MBF from baseline (%MBF) and increase in absolute units 
(ΔMBF). Statistical analysis were performed using paired wilcoxon rank sum test 
and R statistical software with a p<0.05 signifi cance level.
Results: Cardiac rehabilitation signifi cantly improved MBF at rest (0.710±0.194 mL/
min/g at baseline vs 0.824±0.209 mL/min/g after cardiac rehabilitation; p=0.03). After 
rehabilitation, coronary endothelial function was also signifi cantly improved. %MBF 
increased from 105.8±12 to 118.9±17.2% (p<0.01). ΔMBF increased from 0.028±0.095 
to 0.156±0.148 mL/min/g (p<0.01). LVEF improved from 28±7 to 44±11% (p<0.01); peak 
oxygen consumption raised from 18.3±4.1 to 21.8±4.8 mL/kg/min (p<0.01). Plasma brain 
natriuretic peptide decreased from 675±618 to 179±244 pg/mL (p<0.01). The Minnesota 
Living with Heart Failure Questionnaire improved by 20 points (63% of baseline; p<0.01). 
Conclusion: MBF response to CPT, refl ecting the functional state of the coronary 
endothelium was signifi cantly improved by cardiac rehabilitation in patients with 
idiopathic dilated cardiomyopathy.
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Aging is associated with a decrease in left ventricular (LV) diastolic function. 
These alterations are associated with a decrease in LV untwist early in diastole, an 
important factor of LV diastolic suction and thus LV fi lling. Endurance-training could 
partly reverse the age-related decline in diastolic function. However, data on LV twist/
untwist mechanics in senior athletes are lacking. We hypothesized that long-term 
endurance-training improves LV untwisting effi ciency in older individuals.
We recruited 127 healthy endurance trained subjects and 77 controls, distributed into 
3 age groups (young: 18-30 years, middle-aged: 30-45 years, and senior: >45 years).Each 
subject underwent conventional, tissue Doppler and speckle tracking echocardiography 
including measurements of LV basal and apical rotations and twist. As expected, diastolic 
function (evaluated from transmitral fl ow and early mitral annular velocity) declined 
regularly with aging, whereas LV twist increases concomitantly with a drop in early 
untwist effi ciency (percentage of untwist during isovolumic relaxation time: 42±22% in 
young vs 24±25% in seniors, P <0.05). Of note, endurance-training did not reverse the 
age-related decrease in diastolic function since no differences were observed between 
trained and controls in each age group. However, endurance-training had a signifi cant 
impact on LV twisting mechanics. In all age groups, trained subjects exhibited lower LV 
twist and improved untwist very early in diastole (51±24% vs 42±22% in young, p<0.001; 
and 42±29% vs 24±25% in senior, p<0.001, respectively endurance-trained and control 
subjects). These differences, probably due to a training-related improvement in elastic 
recoil and titin profi le, may play an important role during effort in athletes by improving 
LV fi lling when diastolic duration dramatically shortens. 
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Rose-Marie Rouquet (2), Alessandra Bura-Rivière (1) 
(1) CHU Rangueil, médecine vasculaire, Toulouse, France – (2) CHU Larrey, 
pneumologie, Toulouse, France
Introduction: no scientifi c study has yet described the specifi cations of smoking 
cessation in a population of patients with peripheral arterial disease (PAD) included 
in a specifi c PAD patient education program. 
Objectives: 1) To describe the last three attempts of smoking cessations in patients 
with PAD included in a PAD patient education program and 2) to estimate the impact 
of such a program on the success of smoking cessation.
Method: Descriptive retrospective study realised in the department of vascular 
medicine of Toulouse. All the subjects who started the PAD educational program between 
January 1998 and June 2011 and recorded on the PAD register (COPART database). 
From February to March 2012, their smoking history was informed by phone, and then 
completed with the data of COPART.
Results: 91 patients were included (average age: 66.6±11 years). Twenty-three 
patients (29.9 %) were active smokers, 4 (5.2 %) had stopped smoking for less than 
one year and 50 (64.9 %) had stopped for more than one year. The number of cigarette 
packages-years was on average 45.5±22.6. The average number of attempts of smoking 
cessation was 2.4±1.4. The average number of educational sessions was 2.5±1.7. Twenty-
eight patients (34.6 %) had had a complete educational program and 44 benefi ted from a 
group session. Sixteen patients (40 %) introduced smoking cessation after their inclusion 
into the educational program. Smoking cessation was signifi cantly more often achieved 
when this objective was defi ned during the educational program (p<0.001).During the 
last attempt of smoking cessation, 25 patients (27.5 %) consumed nicotine substitutes, 
one person consumed bupropion. Fourteen persons were followed by a tobaccologist.
Forty-six former smokers deprived themselves brutally without reduction of 
consumption. 
Conclusion: the PAD patients smoking cessation is insuffi ciently taken care. 
Patient education program can give a chance to improve in smoking cessation.
235
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The aim of this study was to determine the effect of curcumin on vascular 
endothelial function in healthy smokers (50-70 years old). Recently, some polyphenols 
like cocoa fl avanols or orange hesperidin have been shown to induce benefi cial effects 
on vascular function. Curcumin, a bioactive plant exhibiting pleiotropic effects, is 
until now poorly studied regarding cardiovascular health. 
We proposed a randomized, double blind, cross-over study on 9 men and 9 women. 
The potential effect of an oral curcumin loading-dose has been evaluated by non-invasive 
assessments of endothelial function. Flow mediated dilatation (FMD) and Reactive 
Hyperaemia Index (RHI) were compared. Non-invasive techniques measures have 
been done before and 2 hours after curcumin or placebo intake. Impact of curcumin 
consumption on expression of 93 target genes involved in infl ammation, cell adhesion 
and cholesterol absorption/effl ux in PBMCs was evaluated by PCR using TaqMan 
Low Density Array (TLDA). 
In the studied population, we failed to show any signifi cant difference between 
curcumin and placebo treatments for FMD (p=0.24) and RHI (p=0.74) partly because 
of a high inter-individual variability. Interestingly, regarding an important difference 
between female and male groups for FMD, exploratory statistical analysis shows 
a signifi cant effect of curcumin for FMD (p<0.001) in women, but not in men. 
Preliminary PCR analysis suggests that curcumin can modulate expression of genes 
in volunteers, genes involved in chemotaxis and cholesterol effl ux as well as cell 
adhesion. The expression profi le of these genes seems to be different between women 
and men volunteers.
Although the clinical results of this study did not account for a benefi cial effect of 
an acute intake of curcumin on vascular function in the population, gender comparison 
and preliminary molecular analysis seem to show a difference between male and female. 
